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liquid the pressure must be ab<n>e a certain point,” and goes on 
to describe some experiments with ice, implying that ice is in 
this respect a typical substance. Now our text-books speak of 
the behaviour of water in freezing and melting as exceptional. 
For instance, Prof. Balfour Stewart says (“Heat,” p. 89) : “If 
a substance expands in congelation, its melting-point is lowered 
by pressure, but if a substance contracts in congelation, its 
melting-point is raised by pressure.” And (p. 91) : “Bunsen 
found that the melting-points of paraffin and spermaceti, both 
of which contract when freezing, were raised by the application 
of pressure.” 

Do the new results tend to overthrow the generally received 
opinions on the subject? or is there some way of reconciling 
these seeming contradictions ? 

I have more interest in these matters than knowledge of them, 
and must apologise if I am asking a question which I ought to 
have been able to answer. C. A. M. 

October 2 


Mr. Haddon’s Marine-Zoology Class 

Owing to misconceptions which have arisen from the notice 
in Nature, vol. xxii. p. 517, relative to my marine-zoology 
class, I should like to state that this class was formed solely for 
the purpose of the practical study of marine zoology, and without 
any idea of founding a zoological station. I would also like to 
take this opportunity of acknowledging my great indebtedness 
to Prof. Dohrn’s magnificent institution at Naples. 

Zoological Museum, Cambridge Alfred C. IIaddon 


Landslips 

I read with great interest the article on landslips in Nature, 
vol. xxii. p. 505. It is no doubt familiar to many that the salt 
districts of Cheshire, in the neighbourhoods of Northwich and 
Winsford, are subject to landslips of a peculiar kind. The beds 
of rock salt occupying the position of the Triassic salt lakes are 
the centre of an extensive underground drainage. The fresh 
water on reaching the salt proceeds to dissolve it and becomes 
brine. This brine is ptt.i ped up and manufactured into white 
salt. As the fresh water keeps constantly dissolving and eating 
away the solid salt, the superincumbent earths keep sinking, 
and on the surface deep furrows, like the dried beds of rivers, 
mark the course of the undergroundwaters. At times enormous 
masses of earth sink bodily, leaving cavities of a funnel shape. 
A short time since a mass of at least 60,000 tons of earth 
suddenly disappeared. When these subsidences arc near rivers 
they become filled with water, and large lakes over ICO acres 
in extent have been formed. Although houses are not over¬ 
whelmed they are very frequently destroyed, and this destruction 
of property is so serious that the sufferers are now about to 
appeal to Parliament for assistance. 

The district of the salt manufacture presents phenomena both 
curious and interesting, and is well worth visiting, A fort¬ 
night ago the whole of the water in one of these subsidences of 
o.ver five acres in extent disappeared, leaving a chasm or abyss 
in many places forty or fifty feet deep. The action of water on 
soluble rocks can be seen here in great perfection. 

Brookfield House, Northwich Thos. Ward 


LIQUEFACTION OF OZONE 

T a recent meeting of the French Academy, MM. 
Hautefeuille and Chappuis announced that they had 
liquefied ozone. These chemists have been able to 
ozonise oxygen to a greater extent than has hitherto 
been done, by passing the silent discharge through the 
oxygen at a low temperature. The lube containing 
oxygen was immersed in liquid methylic chloride, which 
boils at - 23 0 . After being submitted to the electric 
discharge for fifteen minutes at this temperature, the 
oxygen was conducted into the capillary tube of a 
Cailletet’s apparatus, the temperature of which was 
maintained at - 23" 

After a few strokes of the pump the gas in the tube 
appeared azure blue ; as pressure increased the depth of 
colour likewise increased, until under a pressure of several 


\_Oct. 14, 1880 


atmospheres the ozonised oxygen appeared dark indigo 
blue. The pressure was increased to ninety-five atmo¬ 
spheres, and was then suddenly removed, whereupon a 
mist, indicating liquefaction, appeared in the capillary 
tube. 

The stability of a mixture of oxygen and ozone rich in 
ozone appears to be chiefly dependent on the tempera¬ 
ture. If such a mixture be rapidly compressed at ordi¬ 
nary temperatures, a considerable amount of heat is 
evolved and the gas explodes. 

Ozone, say MM.. Hautefeuille and Chappuis, is therefore 
to be placed in the category of explosive gases. 

Berthelot has shown that the transformation of oxygen 
into ozone is attended with absorption of heat: the 
stability of products of endothermic reactions is as a 
rule increased by decreasing temperature. 

Ozone is much more easily liquefied than oxygen ; the 
latter must be compressed under 300 atmospheres at 
about the temperature of — 29° before sudden removal 
of pressure succeeds in producing liquefaction. 

We have thus the existence through a large range of 
temperature and pressure of two allotropic forms of the 
same element; each with distinctly marked chemical 
and physical properties. We know that the molecule of 
oxygen has a simpler structure than that of ozone ; the 
substance of simpler molecular structure is capable of 
existing through a much more extended range of tem¬ 
perature and pressure than that of more complex struc¬ 
ture. Under special physical conditions it seems possible 
that new allotropic modifications of various elements 
might be produced. 

The marked differences in colour, and in temperature 
of liquefaction, between oxygen and ozone, furnish 
another illustration of the close connection which exists 
between the “ chemical structure ” and physical properties 
of substances; a different “linking,” even of similar 
atoms, being evidently associated with distinctly different 
physical properties. 

MM. Hautefeuille and Chappuis will doubtless soon be 
able to furnish more details of the properties of this 
most interesting substance, liquid ozone. M. M. P. M. 


THE UNIVERSITY OF NEW ZEALAND 
HE University of New Zealand, with which, since 
1874, the University of Otago has been affiliated, 
has, we are glad to find, adopted a quite modern schedule 
of subjects for its degree of B.A. 

The subjects of examination for the B.A. degree are :— 
1. Greek Language and Literature. 2. Latin Language 
and Literature. 3. English Language and Literature. 4. 
Modern Languages and Literature. 5. General History 
and Political Economy. 6. Jurisprudence and Constitu¬ 
tional History. 7. Mathematics. 8. Physical Science, 
any two of the following branches : (a) Sound and Light, 
(1 b ) Heat and Radiant Heat, (r) Electricity and Magnetism, 
(d) Astronomy and Meteorology. 9. Chemistry. 10. 
Natural Science, any one of the following branches : (a) 
Geology and Mineralogy, ( b) Zoology, (cj Anatomy and 
Physiology, (d) Botany. 11. Mental Science. No candi¬ 
date shall be approved by the examiners unless he show a 
competent knowledge of at least five of the above subjects 
of examination, of which two must be Latin and Mathe¬ 
matics. The examination may be passed in two sections. 
Either two or three subjects of examination, one of 
which must be either Latin or mathematics, shall con¬ 
stitute the first section, which may be taken at the end of 
the second or any subsequent year, and the remaining 
subjects shall constitute the second section, which may be 
taken at the end of the third or any subsequent year ; 
or, at the option of the candidate, all the subjects may be 
taken together at the end of the third or any subsequent 
year. 

In this curriculum the physical and natural sciences 
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seem to have a fair share allotted to them, and the same 
is also the case in the courses for the senior scholarships 
and honours—which latter cannot be competed for until 
the end of one year after the candidate takes his B.A. 
degree. A Bachelor of Arts obtaining honours can have 
his M.A. degree without special examination; all others 
have to pass an M.A. examination. 

It is probable that for some time to come there will be 
great differences of opinion as to how the natural sciences 
should be taught and examined in in our universities. 
Some incline to limit the courses in botany and zoology, 
and to require a good sound knowledge of the prescribed 
work 5 others imagine that the effect of limiting a course 
is to produce a specialist, which, they argue, is to spoil a 
student; but the mean appears to us to be not so hard to 
find. A sound general knowledge of development and of 
physiology might certainly be demanded of all students, 
and the field of biology being too large for any human 
being to work over, the student might, as to details of 
structure, &c., be limited to the study of some defined 
class. It is in this direction evidently that Prof. Hutton 
has framed the schedule of zoology and botany, a 
schedule which, while we acknowledge it to be excellent 
from a general point of view, is, we are firmly persuaded, 
longer and more profound than is expedient in a new 
country, where the teaching power is not great. We are 
fully aware that there is a tendency in classical and 
mathematical teachers to believe that the study of natural 
science is something quite easy ; but those able to judge 
have long agreed that not only does this study call for all 
the best talents, but that the student too often approaches 
it long after the impressionable period of his life ; a little 
Latin, perhaps less Greek, a schoolboy knows ; arithmetic, 
algebra, and geometry he is fairly familiar with ; but the 
natural sciences and the how he lives, moves, and has his 
being, of these he is fain to exclaim. But who are ye ? 
The professors of natural science must bide their time ; 
it is no doubt coming, for biology is now' somewhat 
taught in our schools, and may be will be taught on the 
mother's knee ; but in the meanwhile let them not exact 
too much from candidates for B.A. degrees or honours ; 
let them progress surely, even though they be accused of 
progressing slowly. As to the New Zealand University, 
we shall follow its progress with pleasure, and trust it 
may soon fulfil the great expectations that we have of it. 


DOCTORED WINES 

, T'HE French Government have just passed a most 
salutary measure, which will have for effect the 
diminution, if not the complete suppression, of the pro¬ 
cess known as pldtrage, now become an almost constant 
custom through most of the wine districts of France, and 
which, from having at first been performed on a very 
moderate scale, has lately enormously increased, till it 
has developed into a crying abuse. The pldtrage is 
carried on during the fermentation, and consists in merely 
sprinkling the grapes, as successive baskets of them are 
emptied into the fermentation vats, with piaster of Paris 
—calcium sulphate — (French fildtre), inincralogically 
known as gypsum, or selenite, in fine powder. Now the 
grape-juice contains several salts of potash, among 
which the most abundant are the tarlrate and bi-tartrate, 
and these decompose when placed in contact with the 
calcium sulphate, forming calcium tartrate—an insoluble 
salt—and potassium sulphate. 

In the case of potassium bi-tartrate, potassium bi-sul¬ 
phate is formed. Now besides the salts of potash above 
named, the juice of the grape contains grape-sugar, a 
nitrogenous fermenting principle and an astringent prin¬ 
ciple—to which latter new red wines owe much of their 
harshness- and also a red colouring-matter, with which 
the astringent principle is intimately associated. The 
fermentation splits up the grape-sugar, as it is well 


known, into carbonic acid, which escapes with efferves¬ 
cence, and alcohol, which remains dissolved. In pure 
undoctored wines, in proportion to the development of 
alcoholic strength, and as the wine by Age tends to 
become more acid, potassium bi-tartrate separates as a 
crystalline precipitate, forming the chief constituent of 
the deposit in the casks known as lees, or, when it forms 
in bottled wines, as the cruel. 

Now the astringent principle which in the red grape is, 
as we have explained, intimately combined with the 
colouring-matter, seems to be held more or less in solu¬ 
tion by the tartrates, and as these subside with age the 
wine grows less harsh, losing at the same time much of 
its colour, and is said to ripen or grow mellow. As the 
astringent principle however disappears, the wine, if it 
be one of the weaker French wines, tends to run to the 
acetous fermentation, and this is why we frequently find 
a wine become sour and unpalatable shortly after it has 
mellowed with age and arrived at its maximum of perfec¬ 
tion. Many a bin of valuable claret or Burgundy has 
thus suddenly surprised and disappointed its possessor, 
changing in the short space of a few months from fine 
mellow wine to undrinkable vinegar. 

Now, as stated above, calcium sulphate ( pl&tre) 
decomposes the potassium tartrates, and by withdraw¬ 
ing them and substituting the potassium sulphate, 
tends to prevent much of the colouring and astringent 
matter from passing into solution, so that this so-called 
plAtrage is nothing more than a means employed by 
the Bordelais and Burgundians for giving to their wines 
a fictitious effect of age, and they naturally defend a prac¬ 
tice which enables them to bring their wines sooner into 
the market, economising their outlay in casks, and diminish¬ 
ing the chances of loss entailed by keeping a large stock 
of wine on hand. Further the process lends itself to fraud, 
permitting the wine merchants of Bordeaux and Bur¬ 
gundy to import the strong harsh wines of the north of 
Spain and the south-east of France, which, when blended 
with the small, poorer wines of the hill-districts of their 
own country, and then being pl&lres (that is agitated 
with powdered calcium sulphate), become mild and palat¬ 
able. Thousands of hogsheads of wines thus .blended 
and doctored are annually sold, and too often at the high 
rates commanded by pure vintage wines. Under the 
provisions of the new act no wine is allowed to be 
brought into commerce if it contains over two grammes 
of potassium sulphate per litre. Even this proportion is 
too large, pldtrage should be entirely prohibited; but 
when we consider that wines are now often sold with 
five or six grammes of this salt to the litre, it wag time 
indeed that some measures should be taken. The 
merchants defend themselves on the basis of the practice 
being innocuous, and that while it promotes the keeping 
qualities of the wine, even four grammes of potassium 
sulphate could do no harm. It is the greatest possible 
mistake to fancy that pldtrage makes wine keep; for, no 
the contrary, it withdraws from it the astringent principle, 
a most potent means of its preservation. For a Bordeaux 
merchant to contend that forty grains of potassium sul¬ 
phate to the pint of wine is not or cannot be unwholesome, 
is a thesis which may be agreeable to his pocket, but 
certainly ought to be discouraged, for, to say the least, it 
would surely be prejudicial to the stomachs of delicate or 
dyspeptic consumers. N ot very many years since a case 
occurred of actual death by poisoning from the admini¬ 
stration of a comparatively small dose of potassium sul¬ 
phate, and this salt is well known in medicine as a 
drastic and dangerous .purgative. We should then be 
most sincerely grateful to the French Minister of Com¬ 
merce for the prudent forethought with which he has 
protected the consumers of French wines from a practice 
which had grown into a crying abuse, and for giving us 
one more guarantee for the purity of these wines, justly 
ranked as the most esteemed that the world produces. 
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